Controlled vasoregulation of postischemic liver microcirculation--a therapeutic approach.
One of the changes produced by ischemia and reperfusion is endothelin (ET)-mediated constriction of the hepatic vascular bed. This leads to microcirculatory disturbances and reduced blood flow, thereby causing local hypoxia and liver damage. Our aim was to induce stepwise changes of microvascular vessel diameters so as to define the best protective vessel width that could be produced by drug therapy and thereby to minimize ischemia/reperfusion injury. The mixed ET receptor antagonist bosentan was used in different dosages in a rat liver ischemia/reperfusion model with splenocaval shunt. In vivo microscopy was performed 30-90 min after reperfusion and local hepatic tissue pO2 was determined, together with aspartate aminotransferase/alanine aminotransferase (AST/ALT). After ischemia, sinusoidal diameters were significantly reduced to 76 +/- 7% of those in the control group. After the administration of bosentan in dosages of 0.1, 1, and 10 mg/kg body weight iv and 10 mg/kg body weight intraportally we found diameters of 83 +/- 4, 98 +/- 2, 109 +/- 6, and 137 +/- 19%, respectively. Perfusion rate and leukocyte-endothelium interactions showed dependence on sinusoidal diameters, with the best results in the group where preischemic sinusoidal vessel width had been maintained. Local tissue pO2 and transaminase levels also showed that oxygen supply was sufficient and that hepatocellular injury was most minimized in this group. Graduated blocking of ET receptors allows stepwise regulation of sinusoidal and postsinusoidal venular vessel width and offers a treatment strategy for pathophysiological situations that are associated with ET-induced vasoconstriction. The results suggest that maintenance of preischemic microvascular diameter is the best therapeutic approach.